A Genetic Algorithm (ga) is used to optimise the parameters for a sequence of packets sent over the Internet. Only the parameters that a client machine can change are used and the fitness is based on the delay time returned by the Traceroute program. The ga performance is compared to a fixed packet size with no priority used to assess the status of the network. The ga generally performed to the same level as the control settings but in some cases significant improvements were made.
Introduction
Various work has been done on using heuristic and adaptive techniques, such as Genetic Algorithms (ga), to solve networking problems (see for example [4, 6, 14] ). The main focus of this work has been on areas such as network topology design, routing table construction and performance analysis. Most of these areas involve having some form of control or access to large areas of the network. This work looks at what performance increase, if any, can be gained from the perspective of a single client machine on the Internet, without having any external effect on the network other than the packets sent.
The aims of the experiments were to find good parameters for a sequence of packet transmissions to optimise the time taken to send 10,000 bytes of data (experiment 1) and minimise the delay of the slowest packet (experiment 2), over the Internet. The parameters being varied were the packet size, and hence the number of packets, and the priority settings of the packets. The optimisation was performed using a Genetic Algorithm [9] and was compared to a control setting, to monitor the state of the network, of the maximum packet size and no priority settings.
genetic algorithms and Holland's work is often cited as the origins of Genetic Algorithms. gas are based on Darwin and Wallace's theories of Natural Selection [5, 18] and Gregor Mendel's theory of Genetic Inheritance [15] . A ga takes a population of possible solutions to a given problem (individuals), evaluates these solutions based on some criteria (fitness) and then genetically recombines the solutions based on the fitness of the individuals (using genetic operators) in the population to form a new generation of the population. This process is repeated until some termination criterion is met. Figure 1 gives the basic flow diagram for a ga. 
Representation
The way that the individuals are represented (genome) can have a great effect on the performance of the ga. Traditionally, ga individuals are represented as binary strings, however, any representation that is appropriate for the problem can be used.
Initial Population
The initial population of a ga is important as it specifies the gene values which the ga has to work with. This gene pool can then be expanded using mutation as the ga runs. It is usual to start with a randomly generated population.
